In studies on affective priming of pronunciation responses, participants are asked to read target words that are preceded by prime words with the same (e.g., CANCER-UGLY) or a different (e.g., BIRTHDAY-UGLY) valence. Previous studies revealed a mixed pattern of results. We report the results of an experiment in which we observed shorter reaction times on trials where the prime and target had the same valence compared to trials where the valence of the two stimuli differed. However, this effect occurred only when target words were degraded (e.g., %U%G%L%Y%). The results suggest that affective priming of pronunciation responses is a genuine phenomenon that appears to be more robust when targets are degraded.
For more than a decade now, the affective priming task has been the preferred tool for studying the conditions under which attitudes can be activated. Fazio, Sanbonmatsu, Powell, and Kardes (1986) were the first to demonstrate that participants need less time to respond to the valence of a target stimulus if that target is preceded by a prime with the same valence (e.g., CANCER-UGLY) compared to when the target is preceded by a prime with a different valence (e.g., BIRTHDAY-UGLY). Because such affective priming effects can occur only if the attitude toward the prime has been activated, the presence of an affective priming effect can be used as an index of attitude activation. Therefore, by studying the conditions under which affective priming effects can be observed, one can learn about the conditions under which attitudes can be activated. Until now, affective priming studies have provided strong evidence for the claim that attitude activation (a) does not depend on the conscious identification of the attitude object (e.g., Draine & Greenwald, 1998 ; also see Murphy, Monahan, & Zajonc, 1995, and Zajonc, 1993 , for related results), (b) can occur involuntarily (e.g., Bargh, Chaiken, Govender, & Pratto, 1992; Hermans, De Houwer, & Eelen, 1994) , and (c) occurs very rapidly (e.g., Fazio et al., 1986; Hermans, De Houwer, & Eelen, in press; Klauer, Rossnagel, & Musch, 1997) .
Whereas in most affective priming studies, participants were instructed to respond on the basis of the valence of the targets (i.e., evaluation responses), Bargh, Chaiken, Raymond, and Hymes (1996) reported three studies in which participants were asked to read the target words out loud (i.e., pronunciation responses). The results of all three studies showed that participants needed less time to read a target word if it was preceded by a prime word with the same valence (congruent trials) compared to when the target was preceded by a prime with a different valence (incongruent trials). Hermans et al. (1994, Experiment 2) also observed significant affective priming of pronunciation responses when using Dutch rather than English words.
The findings of Bargh et al. (1996) and are important for two reasons. First, they suggest that attitudes can be activated even if participants do not have the explicit goal of evaluating stimuli in their environment. Whereas in most affective priming studies, participants need to determine the valence of the target stimuli, valence is of no importance when participants are asked to read the target words. Second, the fact that significant affective priming of pronunciation responses can be observed provides important information about the processes that underlie affective priming. When participants are asked to respond to the valence of the target words, priming effects (i.e., shorter reaction times on congruent than on incongruent trials) could result from the fact that a prime automatically pre-activates the memory representation of (some) target words with the same valence, thus making it easier to encode targets with the same valence than targets with a different valence. However, affective priming of evaluation responses could also be due a Strooplike response conflict. Because all negative targets are mapped onto one response and all positive targets onto another response, one could argue that a prime automatically activates the response alternative that corresponds to its valence. For instance, negative primes can induce a tendency to give the response for negative targets. When a negative prime is followed by a positive target, there will be a conflict between the response alternative activated by the prime and the response alternative that should be selected. Such a conflict does not arise when the prime and target have the same valence. Therefore, performance should be superior on congruent compared to incongruent trials.
Whereas affective priming of evaluation responses could be due either to the fact that primes influence the encoding of targets or to the fact that primes influence response selection without influencing the encoding of the targets, affective priming of pronunciation responses can only be due to the first process (De Houwer, Hermans, Rothermund, & Wentura, submitted; Klauer et al., 1997; Klauer & Musch, in press; Klinger, Burton, & Pitts, 2000; Wentura, 1999) . Because participants read the target words, each target is linked with a unique response. Therefore, regardless of whether primes and targets have the same valence, they will always elicit different response tendencies. If primes facilitate the encoding of targets with the same valence, however, one would expect that less time is needed to read a target word when it is preceded by a prime with the same valence than when the prime has a different valence.
To summarize, affective priming of pronunciation responses is a crucial finding because, unlike affective priming of evaluation responses, it provides evidence for the hypotheses that attitude activation (a) is goal-independent and (b) facilitates the encoding of other stimuli with the same valence. However, more recent studies raised some doubts about the robustness and reliability of affective priming of pronunciation responses. Klauer and Musch (in press) repeatedly failed to replicate affective priming of pronunciation when using German words, despite ensuring adequate statistical power and using procedures that were highly similar to the procedure used by Bargh et al. (1996) . Likewise, although we observed a significant affective priming effect in our first pronunciation study , Experiment 2), we failed to replicate this effect in a number of subsequent studies (De Houwer & Hermans, 1999; De Houwer, Hermans, & Eelen, 1998 ; but see Hermans et al., in press, Experiment 2) . Recently, the picture has become even more complicated. Glaser and Banaji (1999) reported a series of studies in which they observed reversed, standard, and no affective priming effects. When the prime words had a clear positive or negative meaning (i.e., strong primes), responses were consistently faster if targets were preceded by primes of a different valence (i.e., incongruent) compared to primes with the same valence as the targets (i.e., congruent). When the primes were only slightly positive or negative (i.e., weak primes), responses were faster on congruent than on incongruent trials in some experiments and in other experiments there was no priming effect with these primes.
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These results are at odds with the results of Bargh et al. (1996) , who observed faster responses on congruent than on incongruent trials for both strong and weak primes, and the results of , who found faster responses on congruent than on incongruent trials with strong primes. Given these mixed results, it is important to identify variables that influence the magnitude and direction of affective priming of pronunciation responses.
The aim of the present studies was to explore the impact of target degradation on affective priming of pronunciation responses. We selected this variable because it has been demonstrated that it influences semantic priming of pronunciation responses (see Neely, 1991 , for a review). For instance, Williams (1996) observed that semantic priming of pronunciation responses was more pronounced when the targets were degraded by presenting the words on a rectangle of random dots compared to when the targets were undegraded. Assuming that both semantic priming and affective priming of pronunciation responses occur because primes facilitate the encoding of (semantically or affectively) related targets, we predicted that affective priming would also be more pronounced when targets are degraded compared to when targets are undegraded.
METHOD

Participants
Fifty-six 2nd-year psychology students at the University of Leuven (11 men, 45 women) participated in partial ful-filment of course requirements. All were native Dutch speakers.
Overview
Participants were randomly allocated to one of two conditions that differed only with regard to whether targets during the practice and experimental blocks were presented in a degraded manner. Regardless of the condition to which they were assigned, the experiment always started with a phase during which participants were asked to read degraded words that appeared one by one on the computer screen. The aim of the first phase was to familiarize participants with reading degraded stimuli. Participants in the undegraded condition also completed this phase so that the two groups would not differ with regard to fatigue and experience with the experimental apparatus. This familiarization phase was followed by a practice block consisting of 20 trials. On each practice trial, a different prime-target pair was presented. Next there were two blocks of 40 experimental trials. The first block was preceded by four warm-up trials; the second block was preceded by two warm-up trials.
At the end of the second block, four buffer trials were presented before the start of a recognition phase. The recognition phase was included to test one possible explanation of why affective priming might be more pronounced with degraded than with undegraded targets. Because it is more difficult to identify targets when they are degraded, participants might pay more attention to the primes under these conditions in the hope that the primes would help them to identify the targets. Assuming that affective priming is more pronounced when participants pay more attention to the primes, this could explain why affective priming would be stronger for degraded than for undegraded targets.
2 During the recognition phase, 80 words were presented one by one on the screen and the participants were asked to indicate the words that were presented during the two experimental blocks. Half of the recognition words corresponded to the primes and targets that were presented on the experimental trials, half were new words that were not presented during the experiment.
Materials
The primes and targets that were presented on the experimental trials were the same as the Dutch words used by Hermans et al. (in press , Experiment 2). The 10 positive and 10 negative primes were all nouns. Positive and negative primes did not differ with regard to the mean number of letters, frequency, or affective extremity. Ten positive and ten negative adjectives were used as targets. Positive and negative targets were also matched for number of letters, frequency, and affective extremity (see Hermans et al., in press, for details). All experimental primes and targets were given extreme positive or negative ratings in a previously conducted normative study . During the practice trials, 20 additional nouns were presented as primes and 20 additional adjectives functioned as targets. As warm-up and buffer stimuli, a further 10 adjectives (primes) and 10 nouns (targets) were selected. In the condition with degraded targets, a percent sign was placed in front, at the end, and also between each letter of each target word (e.g., %U%G%L%Y%). All participants were asked to read 40 degraded adjectives at the beginning of the experiment. None of the adjectives that was presented during this familiarization phase was repeated later on in the experiment. Finally, 20 additional nouns and adjectives were used as distractors during the recognition phase. None of these distractor words were presented earlier on during the experiment. Half of the nouns and adjectives were positive, half were negative. The distractor words were matched with regard to valence, frequency, and number of letters to the experimental targets (for adjectives) and primes (for nouns) of the same valence.
All words were written in white uppercase letters on a black background and were presented on a 15" VGA screen connected to a P160 IBM-compatible computer. A letter was 7 mm high and 5 mm wide. Presentations were controlled by a Turbo Pascal 5.0 program that operated in graphics mode. Participants were seated in front of the computer screen at a distance of approximately 40 cm. Verbal responses were registered using a voice key that generated a signal that stopped a highly accurate (beyond 1 ms) Turbo Pascal Timer (Bovens & Brysbaert, 1990) .
Procedure
All participants were tested individually in a dimly lit room. Instructions that were presented on the computer screen informed the participants that they would see 40 degraded words. Participants were asked to read these words out loud. It was emphasized that they should not pronounce the word until they had identified the entire word. That is, they should not read the word syllable by syllable, but should pronounce the entire word at once. Next, the 40 degraded words were presented in random order. Each trial started with a 1000-Hz tone that was presented for 200 ms, followed by a fixation cross for 500 ms, and the degraded word until a response was registered or 3000 ms elapsed. The experimenter coded whether the voice key accurately registered the response and whether the response was correct by pressing one of three keys on the computer keyboard. The next trial was initiated 2000 ms after the experimenter entered the code.
After this phase, the instructions for the practice and experimental priming blocks were presented. Participants were informed that the actual experiment would now start.
On each trial, two words would be presented sequentially on the screen but only the second word was important. The task was to read the second word out loud as quickly as possible. The instructions did not contain any additional information about the purpose of the primes or about how participants should treat the primes. Participants in the degraded condition were told that the second word would be difficult to read because the character "%" would be inserted between each letter of the word. Participants who were assigned to the undegraded condition were informed that, unlike in the previous phase, the character "%" would no longer be inserted between the letters of the words. Finally, the instructions said that there would be one practice block of 20 trials, followed by two blocks of 44 trials.
The practice primes were randomly assigned to the practice targets, and the resulting prime-target pairs were presented in a random order. For each of the two experimental blocks, each experimental prime was assigned to one randomly selected positive target and to one randomly determined negative target. The only restriction was that a prime could not be assigned to the same target in both blocks. In each block, the resulting 40 prime-target pairs were presented in a random order, with the restriction that a target could be repeated only after at least three other targets had been presented. The sequence of events on each practice and experimental trial was as follows: A 1000-Hz warning tone for 200 ms, a fixation cross for 500 ms, the prime for 200 ms, a blank screen for 50 ms, and the target until a response was registered or 3000 ms elapsed. The experimenter then pressed one of three keys to indicate whether the voice key accurately registered the response and whether the response was correct. The next trial started 2000 ms after the experimenter entered the code.
Finally, the 20 experimental primes, 20 experimental targets, and 40 distractor words were presented in a random order during the unannounced recognition phase. Verbal instructions informed the participants that half of the words they would see were presented as the first or second word during the last two blocks whereas the other words were not presented during the experiment. Their task was to indicate for each word whether it was presented during the experiment by pressing one of two keys on the computer keyboard. Each word was presented until the participant pressed a key. The intertrial interval was 1000 ms.
RESULTS
For each participant and each block separately, we calculated the mean reaction time on trials with a positive prime and a positive target, a positive prime and a negative target, a negative prime and a positive target, and a negative prime and a negative target. Trials on which the voice key failed to accurately register the response (2.59% of all trials) and trials on which an incorrect response was given (0.71% of the remaining trials) were discarded. We expected that overall reaction times would be longer in the condition with degraded targets than in the condition with undegraded targets. It is well known that an increase in reaction time can cause an artificial increase in difference measures. This artifact can be removed by log-transforming the mean reaction times (Chapman, Chapman, Curran, & Miller, 1994) . Below we report the results of a 2 (Target Degradation) ϫ 2 (Block) ϫ 2 (Prime Valence) ϫ 2 (Target Valence) ANOVA with repeated measures on the last three variables which was performed on the log-transformed means. Affective priming would be evidenced by a significant interaction between prime valence and target valence. We expected that reaction times would be shorter when the valence of the prime and target matched than when it was different. This effect should be more pronounced when targets are degraded than when targets are undegraded, an effect that should show up as a three-way interaction between target degradation, prime valence, and target valence. A priori analyses were also conducted on the log-transformed means in order to investigate the interaction between prime valence and target valence in the degraded and undegraded conditions separately.
Most importantly, the ANOVA revealed that the crucial three-way interaction between target degradation, prime valence, and target valence was significant, F(1, 54) ϭ 4.17, p Ͻ .05. A priori analyses showed that the interaction between prime valence and target valence was significant in the degraded condition, F(1, 27) ϭ 4.78, p Ͻ .04, but not in the undegraded condition, F Ͻ 1. As can be seen in Table  1 , in the degraded condition, responses to positive targets were faster when primes had a positive valence than when primes were negative whereas responses to negative targets were faster with negative primes than with positive primes.
The ANOVA also revealed a marginally significant interaction between target degradation, block, prime valence, and target valence, F(1, 54) ϭ 3.00, p ϭ .089. Further analyses showed that the interaction between target degradation, prime valence, and target valence was significant in the first block, F(1, 54) ϭ 6.98, p Ͻ .02, but not in the second block, F Ͻ 1. As can be seen in Table 1 , the priming effect that occurred in the degraded condition was more pronounced in the first than in the second block, whereas priming was absent in both blocks of the undegraded condition. The ANOVA also revealed a number of other, less important, significant effects. There were main effects of block, F(1, 54) ϭ 222.26, p Ͻ .001, target valence, F(1, 54) ϭ 40.82, p Ͻ .001, and target degradation, F(1, 54) ϭ 218.64, p Ͻ .001, showing that overall, responses were faster in the second block than in the first block, with positive targets than with negative targets, and with undegraded targets than with degraded targets. There were also two additional significant interactions. First, the effect of block was more pronounced in the degraded condition than in the undegraded condition, F(1, 54) ϭ 91.11, p Ͻ .001. Second, the three-way interaction between target degradation, block, and target valence, F(1, 54) ϭ 10.46, p Ͻ .005, indicated that the advantage for positive compared to negative targets was more pronounced in the second than in the first block of the degraded condition, but more pronounced in the first than in the second block if targets were undegraded.
In order to test whether the impact of target degradation on affective priming was due to the fact that participants paid more attention to the primes when targets were degraded than when targets were undegraded, we compared the proportion of primes that were correctly recognized during the recognition phase in the degraded and undegraded condition. Results showed that condition had a significant impact on the numbers of primes that were recognized, F(1, 54) ϭ 16.38, p Ͻ .001. However, means showed that the proportion of correctly recognized primes was lower in the degraded condition (M ϭ .49, SD ϭ .28) than in the undegraded condition (M ϭ .74, SD ϭ.17), a result which argues against the hypothesis that participants paid more attention to the primes when targets were degraded than when targets were undegraded. Condition did not have a significant impact on the proportion of correctly recognized targets, F Ͻ 1 (M degraded ϭ .93, SD ϭ .16; M undegraded ϭ .94, SD ϭ .18), or on the proportion of incorrectly recognized distractors, F(1, 54) ϭ 1.12 (M degraded ϭ .13, SD ϭ .09; M undegraded ϭ .17, SD ϭ .17).
DISCUSSION
The present study revealed significant affective priming of pronunciation responses but only in the condition where targets were degraded. This result is important for a number of reasons. First, recent failures to replicate affective priming of pronunciation responses (De Houwer & Hermans, 1999; De Houwer et al., 1998; Klauer & Musch, in press ) raised doubts about the reliability of this finding (e.g., Klauer, 1998, p. 95; Wentura, 1999, p. 85) . The fact that we observed significant affective priming of pronunciation responses suggests that these doubts are unfounded. The conclusion that affective priming does occur in the pronunciation task is important because it allows one to conclude that attitudes can be activated automatically even if participants do not have an explicit goal to evaluate stimuli in their environment. It also strongly suggests that automatic attitude activation influences the encoding of stimuli in the environment. Whereas affective priming of evaluation responses could be due to a Strooplike response competition (De Houwer et al., submitted; Klauer et al., 1997; Klinger et al., 2000; Wentura, 1999) , affective priming of pronunciation responses can be explained only if one assumes that the primes influence the encoding of targets. It is also interesting to note that the direction of the affective priming effect in the degraded condition was the same as in the original studies reported by Bargh et al. (1996) and but differed from the pattern of results recently observed by Glaser and Banaji (1999) . That is, even though we used primes with a clear positive and negative valence, reaction times were shorter when the prime and target had the same valence than when they had a different valence.
Second, the present study showed that affective priming of pronunciation responses was modulated by target degradation. Affective priming was significant only when targets were degraded but not when targets were undegraded. Similar effects of target degradation have been observed in studies on semantic priming of pronunciation responses (e.g., Neely, 1991; Williams, 1996) . The impact of target degradation on semantic and affective priming of pronunciation responses can be explained as follows. Reading a word requires a translation from orthography (i.e., the way in which the word is written) to phonology (i.e., the way in which the word is pronounced). Variables such as word degradation determine the degree to which semantic representations are involved in this translation process. When targets are undegraded, orthographic information can be sufficient to quickly determine the phonology. However, when the orthographic information is impoverished, for instance by degrading the word, the translation process is more complicated and will be slowed down, thus leaving more room for an impact of the information that is available in the semantic system (e.g., Strain, Patterson, & Seidenberg, 1995) . One can assume that semantic priming depends (58) 484 (66) on processes that operate in the semantic system. For instance, the prime APPLE could pre-activate the semantic conceptual representation of a semantically related word such as BANANA. This heightened activation of the concept BANANA will influence the time needed to read the word BANANA only if and to the extent that semantic information can feed into the orthography-to-phonology translation process. Because the impact of semantic information on the translation process depends on target degradation, this factor will also influence the magnitude of semantic priming effects in pronunciation tasks. 3 Assuming that affective priming is also due to processes at the semantic level (e.g., prime stimuli pre-activate the concept representations of words with a similar valence; see Bower, 1991; Fazio et al., 1986) , one can also explain that affective priming of pronunciation responses is more robust when targets are degraded. This explanation of the present results is also compatible with the observation that the effect of target degradation on priming was more pronounced in the first than in the second block. Because the degraded targets were the same in both blocks, it is possible that participants found it easier recognize the degraded targets in the second than in the first block. Therefore, semantic processes might have intervened to a lesser extent in the second than in the first block, which would result in more pronounced effect of target degradation on priming in the first than in the second block.
Third, the present study provides some suggestions as to why previous studies of affective priming of pronunciation responses revealed a mixed pattern of results. First, it is possible that previous studies differed with regard to subtle procedural elements that had an impact on how easily the targets could be identified (e.g., font type in which the target words were written, brightness and contrast levels of the monitor that was used to present the targets, illumination levels in the experimental room). Our data suggest that procedural elements that reduce the legibility of the targets will increase the magnitude of affective priming effects in the pronunciation task. The second point is related to our explanation of the effects of target degradation. As we explained above, degradation influences the extent to which semantic processes intervene in the pronunciation of words. Therefore, other variables that also have an impact on the translation from orthography to phonology could also modulate affective priming of pronunciation responses.
One such variable is language. Languages differ with regard to their orthographic depth, that is, the match between how a word is written and how a word is pronounced (e.g., Frost, Katz, & Bentin, 1987) . In languages with a shallow orthography (such as Dutch), phonology can be determined quickly on the basis of orthographic information only, thus leaving little room for semantic information to influence the translation process in speeded naming tasks. In languages with a deep orthography (such as English), it is more difficult to determine how one should pronounce a word on the basis of how it is written (compare "crow" and "crowd"), which allows for a bigger impact of semantic information on the translation process. As was explained above, both semantic and affective priming of pronunciation responses could depend on the role that semantic information plays in the translation from orthography to phonology. In line with this analysis, Frost et al. (1987) observed that semantic priming effects of pronunciation responses were more pronounced in languages with a deep orthography than in languages with a shallow orthography (but see Carello, Lukatela, Mira, & Turvey, 1995; Frost & Katz, 1992) .
It is interesting to note that studies in which affective priming of pronunciation responses was not observed (De Houwer & Hermans, 1999; De Houwer et al., 1998; Klauer & Musch, in press ; and the undegraded condition of the present experiment) used words from languages with a shallow orthography (i.e., Dutch and German). In the studies reported by Bargh et al. (1996) and Glaser and Banaji (1999) , who did find robust and replicable affective priming effects in the pronunciation task, English words were used. On the other hand, Hermans et al. (1994, in press ) did sometimes observe significant priming effects with Dutch stimuli (although their effects were not stable across experiments). Also, Klauer and Musch (in press) tested GermanEnglish bilinguals and failed to find evidence for affective priming of pronunciation responses both when the primes and targets were German words and when the stimuli were English words. It is, however, possible that the null findings reported by Klauer and Musch are due to a subtle procedural element that interferes with priming in both languages. Further research is thus needed to examine the effect of language on affective priming of pronunciation responses, and the role of target degradation on languages of varying orthographic depth.
